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Right Ventricular Hypertrophy Is an Important Determinant of
Right Ventricular Infarction Complicating Acute Inferior Left
Ventricular Infarction
MERVYN B. FORMAN, MD, FACC, B. HADLEY WILSON, MD, JAMES R. SHELLER, MD,
HARRY A. KOPELMAN, MD, WILLIAM K. VAUGHN, PHD, RENU VIRMANI, MD, FACC,*
GOTTLIEB C. FRIESINGER, MD, FACC
Nashville, Tennessee and Washington, D,C.
To explore the role of right ventricular hypertrophy and
chronic obstructive pulmonary disease in the pathogen-
esis of right ventricular infarction, 27 consecutive pa-
tients with a first inferior left ventricular infarction were
prospectively studied. Right ventricular infarction was
diagnosed using established hemodynamic criteria. Right
ventricular hypertrophy was defined as right ventricular
free wall thickness ~5 mm, Patients were classifiedinto
two groups: Group I patients with right ventricular in-
farction (n = 15), and Group II patients without right
ventricular infarction (n = 12).
The ratio of forced expiratory volume over forced
vital capacity (FEV dFVC) and forced expiratory flow
between 25 and 75% expired volume (FEF25- 75) as a
percent of predicted values were significantly reduced
Right ventricular infarction occurs in 30 to 40% of patients
with acute inferior wall myocardial infarction (1-5). How-
ever. its exact pathogenesis and clinical predictors have yet
to be established. Awareness and early recognition of right
ventricular infarction is of clinical importance because these
patients are prone to nitroglycerin-related hypotension (6),
cardiogenic shock (7-9), tricuspid regurgitation (10), atrio-
ventricular block (7-9), ventricular fibrillation during right
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in Group I versus Group II (90 ± 5 versus 105 ± 6%
and 63 ± 13 versus 103 ± 15%, respectively; p < 0.05).
This was associated with increased right ventricular wall
thickness (Group I 5.5 ± 0.3 mm versus Group II 3.9
± 0.2 mm, p < 0.001). Multiple logisticregression anal-
ysis demonstrated that right ventricular wall thickness
was the strongest predictor of right ventricular infarc-
tion (p < 0.0005). No significant difference was found
in the site of right coronary occlusion, collateral blood
supply or extent of coronary artery disease between the
two groups. These findingssuggest that right ventricular
hypertrophy predisposes patients with acute inferior
myocardial infarction to right ventricular infarction in-
dependent ofthe site or extent of coronary artery disease.
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ventricular pacing (11), myocardial rupture (12), chronic
right heart failure (10,13) and higher mortality (14) than
that of those with inferior infarction alone.
The role of right ventricular hypertrophy in the patho-
genesis of right ventricular infarction remains controversial
(3,15-17). Animal models support the role of increased
right ventricular afterload and hypertrophy in the pathogen-
esis of right ventricular infarction (18). However, most clin-
ical studies of right ventricular infarction in humans have
excluded patients likely to have right ventricular hypertro-
phy, such as those with obstructive lung disease and pul-
monary emboli. The purpose of this study was to prospec-
tively evaluate the role of right ventricular hypertrophy and
obstructive pulmonary disease in the pathogenesis of right
ventricular infarction. Only patients experiencing their first
infarction were included. Multiple logistic regression anal-
ysis was employed to determine the importance of several
variables, including the location of right coronary occlusion
and extent of coronary arteries disease, in identifying pa-
tients at risk for right ventricular infarction.
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Methods
Study patients. Twenty-seven consecutive patients who
presented with acute inferior transmural myocardial infarc-
tion over a 15 month period and consented to right heart
catheterization were included. Their ages ranged from 28
to 75 years (mean 57), and there were 21 men and 6 women.
Entry criteria included: I) prolonged chest pain consistent
with myocardial ischemia that was unresponsive to sublin-
gual nitroglycerinor nifedipine, 2) electrocardiographic (ECG)
changes consistent with acute inferior myocardial infarction
(2 0. 1 mV S1' segment elevation in leads II, III and aVF).
3) confirmation of infarction by development of significant
Q waves (0.04 second in duration with a Q/R ratio of at
least 1:3) in the same leads, and 4) elevation in serum
creatine kinase (CK) and its MB isoenzyme. Patients were
excluded from the study on the basis of I) documented prior
myocardial infarction, 2) prior history of coronary artery
bypass grafting, and 3) acute interventional therapy (throm-
bolysis or coronary angioplasty).
ECG. Right precordial leads (VJR to VoR) were obtained
immediately and at 6 hours after admission. Right ventric-
ular infarction was diagnosed if > 0.1 mV ST elevation was
present in any right precordial lead (19).
Hemodynamics. Right heart catheterization was per-
formed using a balloon-tipped flow-directed thermodilution
catheter in 26 of the 27 patients. One patient died with
complete heart block within 3 hours of admission. before
hemodynamic data could be obtained. Bentley model 800
transducers leveled at the mid-axillary line were used to
measure phasic and mean right atrial. right ventricular, pul-
monary artery and pulmonary capillary wedge pressures.
Cardiac output was obtained in triplicate by thermodilution
with an Edwards 9820A cardiac output computer (American
Edwards Laboratories). From these data, the cardiac index,
stroke volume index and right ventricular stroke work index
were calculated (20). The hemodynamic criteria considered
diagnostic for right ventricular infarction were based on the
original study of Cohn et al. (7) and the combined hemo-
dynamic and pathologic study of Lopez-Sendon et al. (21).
Right ventricular infarction was diagnosed hemodynami-
cally when mean right atrial to pulmonary artery wedge
pressure ratio was greater than 0.8 and mean right atrial
pressure was 2 10 mm Hg. Ten patients with an initial
pulmonary capillary wedge pressure < 15mm Hg underwent
volume loading with 200 ml increments of normal saline
solution every 5 minutes. Total infusion ranged from 200
to 1,000 mlto achieve a pulmonary capillary wedge pressure
> 15 mm Hg (20). No complications were observed with
volume loading.
Echocardiography. M-mode and two-dimensional
echocardiograms were obtained in 26 patients. The majority
of the studies wereperformed usinga Hewlett-Packardphased-
array sector scanner with a 2.25 or 3.5 MHz transducer. or
both, and 90° sector angle. Twenty-five patients with clear
visualization of the endocardium and epicardium were in-
cluded in the final analysis. The right and left ventricles
were imaged in the standard parasternal long-axis, short-
axis, apical, four chamber and subcostal views. M-mode
measurement of diastolic right ventricular wall thickness
was obtained from two-dimensional-guided anterior para-
sternal long-axis views in a plane where the septum and
posterior wall of the left ventricle were seen below the level
of the mitral valve (22-24). Thickness was measured from
the epicardium to the endocardium at the onset of the R
wave, using a leading edge method (25). The mean value
of at least three measurements was used for right ventricular
wall thickness. Right ventricular wall motion was assessed
by two-dimensional echocardiography using parasternal, ap-
ical and subcostal views (26). A wall motion abnormality.
defined as akinesia or dyskinesia observed in at least two
views, was considered diagnostic of right ventricular in-
farction (26). Echocardiograms were reviewed by two in-
dependent observers blinded to the clinical data. Differences
were settled by consensus.
Technetium-99m pyrophosphate scintigraphy. Scin-
tigrams were performed within 72 hours of admission in 24
patients. Twenty mCi of technetium-ssm pyrophosphate
was given by intravenous injection, and images were ob-
tained 4 hours later with collection of 400,000 count images
in the anterior, 45° left anterior oblique, 15° right anterior
oblique and left lateral views using a small field of view
camera and a general, all purpose parallel hole collimator.
Grading of the scan intensity of uptake of technetium-99m
pyrophosphate by the myocardium (0 to 4 +) (27) was done
by consensus of two or more independent observers who
did not know the patients' history or clinical data. An in-
tensity of at least 2 + seen anterior to the septum in the left
anterior oblique view was considered diagnostic of right
ventricular infarction (28).
Gated radionuclide ventriculography. Twenty-one pa-
tients underwent radionuclide ventriculography 4 ± 3 days
after admission. Red blood cells were labeled in vivo by
injection of 1.5 mg of stannous chloride (Mallinckrodt) fol-
lowed in 20 minutes by 25 mCi of technetium-99m per-
technetate. Electrocardiographic R wave-gated images of
the cardiac blood pool in the left anterior oblique and an-
terior projections were obtained using a low energy, all
purpose collimator attached to a Picker mobile camera in-
terfaced to a DEC 11 /34 computer. Electrocardiographic
gating equilibrium cardiac blood images were obtained us-
ing 30 to 40 ms/frarne, 20 frames/cardiac cycle and 64 X
64 matrix image with 5 minute collections (± I million
counts). Right and left ventricular ejection fractions were
determined using validated system software. Radionuclide
criteria considered diagnostic for right ventricular infarction
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Table 1. Hemodynamic (after volume loading) and
Radionuclide Data in 26 Patients With Inferior Myocardial
Infarction With (Group I) and Without (Group II) Right
Ventricular Infarction
*p < 0.001; tp < 0.005; :j:one patient in Group II died before hemo-
dynamic measurements were obtained; §radionuclide studies were per-
formed in 21 patients.
CI = cardiac index; LVEF = left ventricular ejection fraction; PA =
mean pulmonary artery pressure; PCW = pulmonary capillary wedge
pressure; PVR = pulmonary vascular resistance; RAP = mean right atrial
pressure; RVEF = right ventricular ejection fraction.
square analysis was chosen to compare discrete variables.
Single variables (univariate) and multiple logistic regression
analysis were utilized to determine whether age, variables
of airway obstruction, pulmonary artery systolic pressure,
mean pulmonary pressure, pulmonary vascular resistance,
right ventricular wall thickness, site of right coronary oc-
clusion and extent ofcoronary artery disease were significant
independent variables associated with the occurrence of right
ventricular infarction. All results are expressed as mean ±
standard deviation. A probability (p) value '500.05 was con-
sidered a significant difference.
Results
Clinical, biochemical and ECG findings (Fig. 1). Uti-
lizing established hemodynamic criteria for right ventricular
infarction (7,20), patients were classified into two groups:
Group I patients had right ventricular infarction (15 pa-
tients), and Group II patients did not (12 patients). Patients
in Group I were significantly older (60 ± 8 years; range
45 to 75) than those with inferior infarction alone (Group
II) (53 ± 10 years; range 28 to 65; P < 0.05). ECG criteria
suggestive of right ventricular infarction were present in five
patients, all of whom had hemodynamic evidence of right
ventricular infarction (Group I). Total creatine kinase values
were available in 22 patients, and were significantly higher
in patients in Group I than in patients in Group II (2,942
± 2,770 versus 1,011 ± 672 IUlliter, p = 0.02) (Fig. I).
Hemodynamic findings (Table 1). Baseline pulmonary
capillary wedge pressure was 13 ± 1.0 mm Hg in Group
I and 14 ± 2.0 mm Hg in Group II (p = NS). Ten of the
26 patients had hemodynamic values at rest consistent with
Group II:j:
(n = II)
8 ± 1.0
16 ± 1.0
0.6 ± 0.04
21 ± 2
128 ± 55
2.6 ± 0.1
47 ± 4
55 ± 3
15 ± 1.0*
14 ± 1.0
1.0 ± 0.04*
24 ± 2
235 ± 46
2.3 ± 02
29 ± 3t
48 ± 2
Group I
(n = 15)
RAP (min Hg)
PCW (mm Hg)
RA/PCW ratio
PA (mm Hg)
Pvktdynes-s-cm 5)
CI (liters/min per nr')
RVEF (%):j:
LVEF (%)§
~ 5000 *p<.05
:::J
H'::; 4000G3000;t 2000 .
f- i1~ 1000 I
0
GROUPI GROUPII
Figure 1. Peak total creatine kinase (CK) levels in 22 patients.
A significantly higher level was present in patients with right
ventricular infarction (Group I) compared with patients with in-
ferior myocardial infarction alone (Group II).
were a right ventricular ejection fraction <40% associated
with a regional wall motion abnormality (akinesia or dys-
kinesia) or an ejection fraction <35% (29).
Cardiac catheterization and angiography. Cardiac
catheterization was performed in II patients at a mean of
7 ± 3 days after admission. The site of occlusion or residual
stenosis r,"'75% diameter reduction) in the infarct-related
artery, as well as in other major epicardial arteries, was
determined using a caliper method by two independent ob-
servers. The presence or absence of intracoronary and in-
tercoronary collateral vessels and of right coronary artery
dominance was noted.
Pulmonary function testing. Pulmonary function tests
were performed in 25 patients a mean of 17 ± 5 days after
infarction. These patients had no clinical evidence of heart
failure when tested. Left ventricular function as assessed by
radionuclide ventriculography was similar in the two groups,
and no patient in either group had an elevated pulmonary
capillary wedge pressure before. volume loading. Arterial
blood gas measurements were obtained in 15 patients. An
automated pulmonary function apparatus (SRL Medical, Inc.)
was used to perform spirometry and obtain lung volume and
diffusing capacity data. Standard tables were used to obtain
normal predicted values, and a percent of the predicted
reference value was then derived (30-32).
For all patients, measurements included: forced expir-
atory volume in I second (FEV I)' forced vital capacity,
forced expiratory flow between 25 and 75% of expired vol-
ume, residual volume, functional residual capacity, total
lung capacity and diffusing capacity for carbon monoxide.
Chronic obstructive pulmonary disease was considered pres-
ent if FEV 1 was '5079% of the predicted value (33). Pul-
monary function tests were interpreted by two independent
observers without knowledge of the clinical history.
Pathologic studies. Detailed portrnortem analysis of the
heart and lungs in two patients was performed by a cardiac
pathologist unaware of the clinical data.
Statistical analysis. Data analysis was performed using
Student's t test for unpaired data between the groups. Chi-
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Table 2. Electrocardiographic, Scintigraphic and
Echocardiographic Findings in 26 Patients
Table 3. Angiographic Findings in II Patients With Transmural
Inferior Myocardial Infarction
Group I Group II
(no.) (no.)
ECG (+) 5114 0111
TcPyP (+) 11114 0110
RVG(+) 9111 1110
Echo (+) 7115 3111
Group I Group II
p Value (no.) (no.) p Value
<0.05 Proximal RCA lesions* 6 (60%) 5 (63%) NS
<0.01 Mid RCA lesion'!' 4 (40%) 3 (3X%) NS
<0.05 LAD stenosis] 3 (30o/c) 2 (25%) NS
NS Severe CAD* 4 (40%) 3 (3X%) NS
ECG = electrocardiogram (+ = positive for right ventricular infarc-
tion); Echo = echocardiography (+ = presence of akinesia or dyskinesia);
RVG = radionuclide ventriculogram (+ = right ventricular ejection frac-
tion <35% or right ventricular ejection fraction <40% associated with
akinesia or dyskinesia); TcPyP = technetium-99m pyrosphosphate scin-
tigraphy (+ = 2 to 3 + intensity of uptake in right ventricle).
right ventricular infarction. Ten of the remaining 16 patients
underwent volume loading to increase pulmonary capillary
wedge pressure to 15 mm Hg, and an additional 5 patients
then met criteria diagnostic of right ventricular infarction.
There was no significant difference in pulmonary systolic
pressure, mean pulmonary pressure, pulmonary vascular
resistance, right ventricular stroke work index or cardiac
output between the patients with and those without right
ventricular infarction. Because it was the criterion for se-
lection, the right atrial/pulmonary capillary wedge pressure
ratio was significantly higher in Group I (patients with right
ventricular infarction) than in Group II (patients without
right ventricular infarction) (1.0 ± 0.04 versus 0.56 ±
0.04, respectively, p < 0.05) as was the right atrial pressure
after volume loading (14.6 ± 1.0 versus 8.4 ± 1.0, re-
spectively, p < 0.001).
Radionuclide studies (Tables 1 and 2). Among the 25
patients studied, a significantly greater number with right
Figure 2. A, Right ventricular wall thickness on M-mode echo-
cardiography in 15patients with (Group I) and 11 without (Group
II) right ventricular infarction. B, Percent of patients with right
ventricular hypertrophy in Groups 1and II.
'Occlusion or >75% stenosis of the right coronary artery (RCA) before
the first right ventricular branch; tocclusion or >75% stenosis of the right
coronary artery after the first right ventricular branch; :;:>50% stenosis in
the left anterior descending (LAD) coronary artery before the first septal
perforator; *coronary artery disease with >50%· luminal narrowing by
atherosclerosis involving more than two vessels.
Group I = inferior myocardial infarction with right ventricular in-
farction; Group II = inferior myocardial infarction alone.
ventricular infarction had a positrve technetium-99m py-
rophosphate scan. This was associated with a significant
reduction in right ventricular ejection fraction (0.29 ± 3
versus 0.47 ± 4%, P < 0.005). No differences in left
ventricular ejection fraction were present.
M-mode and two-dimensional echocardiography (Ta-
ble 2, Fig. 2). M-mode echocardiography in the 26 patients
demonstrated a significantly increased right ventricular wall
thickness in Group I patients compared with Group II pa-
tients (5.5 ± 0.3 mm versus 3.9 ± 0.3 mrn, respectively,
p < 0.00 I) (Fig. 2). Two-dimensional echocardiography
had a low specificity in the diagnosis of right ventricular
infarction by wall motion analysis (Table 2).
Coronary angiographic findings (Table 3). The right
coronary artery was the dominant vessel in all II patients
studied. Patients with and without right ventricular infarc-
tion had no significant differences in the site of right coro-
nary occlusion, the extent of coronary artery disease or the
presence of a significant left anterior descending coronary
artery lesion (~50% stenosis before the first septal perfor-
Table 4. Pulmonary Function Tests in 24 Patients Before
Hospital Discharge
*p < 0.02; 'I'P < 0,05; ;fP < (UlI, Values are expressed as mean ±
SEM.
FEF" 7.' = forced expiratory flow between 25 and 75% expired vol-
ume; FEV, = forced expiratory volume in I second; FVC = forced vital
capacity; RV = residual volume; TLC = total lung capacity,
a::E A ** **p<OOI
<I E 6
-'-
::O(f) 5~(f)
a:: w 4f-Z
z><
w U 3
>i
f-f- 2I -'
l?-' I
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0
Q:-j ~ 100 B
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'='I 80a::Q. 60f- ozQ:
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l?>-
Ci'I 0 GROUP! GROUP II
FEV, (%)
FVC (C;')
FEV,/FVC (%)
FEF" " (%0)
RV (%)
RV/TLC (')(j
Group I
(n = 13)
66 ± 6*
73 ± 3*
90 ± 5t
63 ± 13t
134 ± IO:j:
137 ± 7+
Group II
(n = II)
9X ± 7
92 ± 5
105 ± 6
113 ± 15
110 ± 7
113 ± 7
1184 FORMAN ET AL.
HYPERTROPHY AND INFARCTION OF RIGHT VENTRICLE
lACC Vol. 10. No.6
December 1987: 1180-7
ator). No patient had bridging or intercoronary collateral
vessels to the right ventricular marginal branches. Faint
collateral filling of the distal right coronary artery was pres-
ent in two patients (one in each group).
Pulmonary function testing (Table 4). Obstructive pul-
monary disease was more prevalent in Group I (right ven-
tricular infarction) than in Group II (no right ventricular
infarction). Indexes of airflow obstruction, including the
ratio of forced expiratory volume in I second over forced
vital capacity and forced expiratory flow between 25 and
75% expired volume, were significantly reduced in Group
I versus Group II (90 ± 5 versus 105 ± 6%; p < 0.05 and
63 ± 13 versus 103 ± 15, P < 0.05, respectively). This
was associated with increased air trapping as evidenced by
increased residual volume and the ratio of residual volume
over percent predicted total lung capacity. No significant
differences between the two groups were noted in total lung
capacity, diffusion capacity or partial pressure of arterial
oxygen (p02).
Pathologic findings. Of the two patients studied, one
died within 3 hours of admission. At autopsy, a proximal
right coronary artery occlusion was present before the first
right ventricular branch. Right ventricular wall thickness
measured 2.5 mm, and there was no evidence of right ven-
tricular infarction. However, a recent inferior left ventricular
infarction was present, and there was no evidence of lung
disease. The second patient died I week after admission,
and had severe triple vessel disease with an inferior left
ventricular and right ventricular infarction involving >50%
of the posterior wall (right ventricular thickness 5 mm). The
lungs showed moderate to severe emphysema.
Logistic regression analysis. To determine the role of
various clinical, hemodynamic and anatomic factors in the
pathogenesis of right ventricular infarction, single variable
(univariate) analysis and multiple logistic regression were
utilized. The univariate analysis demonstrated that percent
predicted forced vital capacity (p = 0.019), percent pre-
dicted forced expiratory volume in I second (p = 0.026)
and right ventricular wall thickness (p = 0.005) were related
to right ventricular infarction.
When these variables were analyzed using multiple lo-
gistic regression analysis, the strongest predictor of right
ventricular infarction was right ventricular wall thickness
(p < 0.0005). None of the other variables that were sig-
nificant in the univariate analysis contributed any additional
predictive power in excess of that contributed by right ven-
tricular wall thickness. This was verified by determining the
nonparametric correlation between each of these variables
and right ventricular wall thickness. This analysis showed
that right ventricular wall thickness was correlated with
percent predicted forced vital capacity (p = 0.017), forced
expiratory volume in I second (p = 0.006) and forced
expiratory flow between 25 and 75% expired volume (p =
0.019).
Discussion
Previous studies on the role of right ventricular hy-
pertrophy in right ventricular infarction. The precise
role of right ventricular hypertrophy in the pathogenesis of
right ventricular infarction remains controversial (3,15-17).
In II patients with right ventricular infarction studied at
autopsy by Wade (15), an increased incidence of chronic
lung disease, right ventricular hypertrophy and systemic
hypertension was noted. In contrast, Isner and Roberts (3),
noted that right ventricular dilation was three times more
common in patients with right ventricular infarction than in
patients who had transmural left ventricular infarction with-
out right ventricular involvement. In a large autopsy study
by Horan et al. (16), II of 15 patients with right ventricular
infarction had evidence of right ventricular hypertrophy and
increased right ventricular area (an index of right ventricular
dilation). In an earlier retrospective necropsy study (17),
we found a significantly higher incidence of right ventricular
infarction in patients with chronic obstructive lung disease
and right ventricular hypertrophy. Isolated right ventricular
infarction was also noted in patients with severe right ven-
tricular hypertrophy and insignificant coronary artery dis-
ease. In a retrospective clinicopathologic study by Lopez-
Sendon et al. (21), 30% of patients with pathologically
documented right ventricular infarction were found to have
chronic obstructive pulmonary disease or acute or chronic
pulmonary embolism. That study (21) lacked well docu-
mented clinical criteria for the diagnosis of lung disease,
and no control group was included.
An animal study (18) tends to support the hypothesis that
increased right ventricular mass and pressure may be im-
portant in the pathogenesis of right ventricular infarction.
Pulmonary hypertension and right ventricular hypertrophy
were produced in pigs by banding the main pulmonary artery
trunk. The proximal right coronary artery was then gradually
occluded with an ameroid constrictor. Animals with right
ventricular hypertrophy had a significantly increased sus-
ceptability to right ventricular infarction compared with non-
banded animals (18).
Present study. This prospective clinical study demon-
strates that right ventricular hypertrophy is an important
etiologic factor in the pathogenesis of right ventricular in-
farction complicating inferior myocardial infarction. Uni-
variate analysis demonstrated that forced vital capacity and
percent predicted forced expiratory volume in I second and
right ventricular wall thickness were related to right ven-
tricular infarction. When numerous variables were analyzed
by multiple logistic regression, including both the site of
right coronary artery obstruction and the extent of coronary
artery disease, the strongest predictor of right ventricular
infarction was right ventricular wall thickness.
No significant differences were noted in mean pulmonary
artery pressure or pulmonary vascular resistance in patients
lACC Vol. 10, No, 6
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with and without right ventricular infarction. A weak cor-
relation was present between right ventricular hypertrophy
and forcedexpiratoryvolume. These findings may be related
to the fact that I) all patients had only mild or moderate
lung disease and none had a history of cor pulmonale: 2) a
characteristicdecrease in pulmonarysystolic pressureoccurs
with right ventricular infarction (7,20); and 3) patients with
mild and moderate chronic pulmonary disease (forced vital
capacity < 65% and total lung capacity > 75%) may have
normal pulmonary artery pressure and vascular resistance
at rest (34,35) .
A higher percent of patients were found to have right
ventricular involvementcompared with that reported in pre-
vious clinical and pathologic studies (1-5) . This may reflect
the relatively small number of patients studied, selection
bias or the prevalence of chronic obstructive lung disease
inour study. However, it is conceivable that previousstudies
underestimated the incidence of right ventricular infarction
by excluding patients at increased risk (namely, those with
an increased right ventricular mass secondary to chronic
lung disease or chronic pulmonary embolic disease).
Diagnosis of right ventricular infarction. Numerous
clinical studies have examined the sensitivity and specificity
of the ECG, pyrophosphate scintigraphy, two-dimensional
echocardiography and radionuclide ventriculography in as-
sessing the presence of right ventricular infarction . Right
ventricular ECG leads, particularly lead V4R, have a very
high sensitivity and predictive accuracy in the diagnosis of
right ventricular infarction (19,36). However, these ECG
changes are transient and may disappear within 10 hours of
the onset of chest pain in 50% of patients with positive
findings (36), Studies utilizing two-dimensional echocardi-
ography (20,37) have demonstrated a high sensitivity but
very low specificityand predictive value in diagnosing right
ventricular infarction. Pyrophosphate scintigraphy, al-
though very specific, is reported (20) to have a low sensi-
tivity when compared with hemodynamic evidence of right
ventricular infarction. Studies utilizing radionuclide ven-
triculography (29) that have been performed early in the
course of acute inferior myocardial infarction can identify
most patients with hemodynamically significantly right ven-
tricular infarction.
Right ventricular infarction was diagnosed in this study
using established hemodynamiccriteria, with volume load-
ing as required (7,21). We included the criteria of Lopez-
Sendon et al. (21) because 33% of their patients had patho-
logic evidence of chronic lung disease or acute or chronic
pulmonaryembolism. The significantreduction in right ven-
tricular ejection fraction and positive scintigraphic findings
in our patients with right ventricular infarction support the
hemodynamic findings in this study, The lack of specificity
of two-dimensional echocardiographic wall motion abnor-
malities is similar to that reported by others (20,37). The
higher specificity of technetium scintigraphy is unexplained
and may possibly be related to the presence of right ven-
tricular hypertrophy. The echocardiographic criteria utilized
to diagnose right ventricular hypertrophy have been shown
to correlate closely with pathologic measurements (22-24) ,
Pathogenesis of right ventricular infarction in chronic
lung disease. Under normal circumstances, the right ven-
tricle is more resistant to infarction than is the left ventricle
because of its right blood supply and low oxygen require-
ments. Blood flow, particularly to the anterior and lateral
walls of the right ventricle, is provided by numerous branches
of the right coronary artery and by the moderatorband artery
from the left anterior descending coronary artery (3,38).
This may explain why most cases of right ventricular in-
farction are confined to the posterior right ventricular wall
(3). Normal right ventricular wall tension is low and allows
for continuous blood flow through systole and diastole with-
out a differential from endocardium to epicardium,
Most patients with mild or moderate chronic obstructive
lung disease have normal pulmonary artery pressures and
vascular resistance at rest (32,35) . Significant arterial hy-
poxemia has been shown to occur with exercise or at night
in patients with severe airways obstruction (39,40). How-
ever, patients in Group I (who had right ventricular infarc-
tion) did not have severe chronic obstructive pulmonary
disease and, therefore, the mechanism by which right ven-
tricularhypertrophy occurred is unknown. We speculate that
transient increases in pulmonary artery pressure and resis-
tance secondary to hypoxemia may have led to the devel-
opment of right ventricular hypertrophy in our patients.
Alternatively, other mechanisms for the development of
right ventricular hypertrophy (such as sleep apnea, which
occurs in older patients) are possible.
Right ventricular infarction was, therefore, precipitated
in these patients in the setting of increased oxygen demand
and decreasedsupply. Extravascularcompressiveforcesdue
to the increased right ventricular mass and right ventricular
filling pressure may have further contributed to ischemia
analogous to the situation in left ventricular hypertrophy
(4 1). Relatively high negative intrathoracic pressures gen-
erated in patients with lung disease may also have further
compromised flow (42).
Limitations of study. Left ventricular dysfunction may
alter some variables of pulmonary function (43,44) . Forced
expiratory volume in 1 second and forced expiratory flow
between 25 and 75% expired volume were reduced 3 days
after myocardial infarction , but had improved significantly
2 to 3 weeks after infarction, at which time they did not
differ from control values (43). Closing volumes have also
been found (44) to be slightly abnormal early after infarc-
tion, but usually normalize in the third to fourth week. The
performanceof pulmonary function tests relatively late after
infarction (18 days in Group I and 15 days in Group II) in
association with right ventricular hypertrophy support a di-
agnosis of subclinical chronic obstructive lung disease in
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Group I (patients with right ventricular infarction). Before
volume loading, pulmonary capillary wedge pressure was
similar in Groups I and II (1 3 ± I versus 14 ± 2 mm Hg,
respectively). This finding, in association with similar global
left ventricular ejection fraction, makes it unlikely that the
differences in lung function tests were related to moresevere
left ventricular dysfunction in Group I, although this cannot
be definitely excluded.
Clinical implications. This study demonstrates that pa-
tients with right ventricular hypertrophy are more suscep-
tible to right ventricular infarction in the setting of acute
inferior myocardial infarction. Chronic obstructive pulmo-
nary disease may also be a risk factor for right ventricular
infarction. This relation is independent of the site of right
coronary occlusion or the extent of coronary artery disease,
and probably reflects mismatching of supply and demand
in the hypertrophiedright ventricle. Furthermore, right ven-
tricular myocardial infarction can be reliably diagnosed us-
ing established hemodynamic criteria in patients with mild
chronic lung disease and right ventricular hypertrophy. Phy-
sician awareness of this clinical tendency may have impor-
tantdiagnostic and therapeutic implications because patients
with right ventricular infarction may have more complica-
tions and increased mortality in the early peri-infarction
period. Further studies are required to determine if patients
with right ventricular hypertrophy are at increased risk for
developing chronic right heart failure or sudden death after
right ventricular infarction.
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